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I Ins  report  eoversa  comparison  studs  on  the  properties  ol  military  specification  aircraft  fimsl 
Coalings  representing  olive  drab  and  white  gloss  and  camouflage  (lusterlesst  speeilieation  poly- 
urethane  acrylic  and  nitroe ellulose-aeryht  finishes  were  investigated.  Also  included  were  a one 
p.K  hag.  moisture-cure  urethane  and  an  experimental  urethane-aery  lie  coating.  Based  on  this  study 
Specific ation  Mil  -<  -832>M»  (ISM  I “Coating  I rethanc.  Aliphatic  Isocyanate,  lor  Aerospace  Appli- 
cation** should  he  used  lor  \rmy  Aircraft  where  a gloss  finish  is  required  and  Specification  MIL-L- 
Xlds  i \S)  “I  acqiier  Aerylu  (lot  Naval  Weapons  Systems),"  where  a lusterless  finish  is  required. 
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SUMMARY 


I Ins  report  covers  a comparison  study  on  the  properties  ol  military  specification 
aircraft  finishes.  Army  aircraft  arc  hemp  painted  with  acrylic  and  acrylic-nitrocellulose 
lacquers.  In  recent  years,  aliphatic  urethanes,  claimed  to  have  outstanding  gloss  and 
color  retention  as  well  as  improved  flexibility  and  hydraulic  fluid  and  abrasion  resis- 
tance. have  been  introduced  for  use  on  high-performance  aircraft.  A one-package, 
moisture-cure  urethane  and  an  experimental  urethane-acrylic  coating  were  also  investi- 
gated. I or  this  program,  comparison  ot  overall  coating  performance  has  been  stressed 
rather  than  properties  which  reflect  product  characteristics  such  as  lineness  of  grind, 
gloss,  and  drying  time. 

Based  upon  the  data  obtained  in  this  study  and  taking  into  consideration  such 
things  as  application  ease,  cost,  and  operational  requirements.  Specification  MII.-C- 
i USA!  I "Coating  Urethane.  Aliphatic  Isocyanate,  for  Aerospace  Application” 
should  be  used  for  Army  Aircraft  where  a gloss  finish  is  required  and  Specification 
Mil  I .-SI. 152  (ASl  “lacquer.  Acrylic  (for  Naval  Weapons  Systems).”  where  a luster- 
less  finish  is  required. 
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I liis  report  was  prepared  lor  the  U.S.  Army  Aviation  Systems  C ommand. 
Si  I ouis.  Missouri.  In  the  I S Army  Mobility  I quipment  Research  and  Development 
Command  under  USAVSCOM  MAC  I Project  Kill,  "Testing  of  Commercial  Poly- 
urethane Paints.”  I Ins  work  was  initiated  under  Project  No.  I72K1  1 1.  “I  valuation  ot 
Military  Specification  Aircraft  Coatings.”  I lie  work  was  administered  under  the 
direction  ol  the  Director  ol  Research,  Development  and  engineering,  U.S.  Army 
\viation  Systems  Command. 

I his  project  was  accomplished  as  part  ol  the  U.S.  Army  Aviation  Systems  ( ont- 
matul  Manufacturing  lechnology  Program.  The  primary  objective  of  this  program  is 
to  develop,  on  a timely  basis,  manufacturing  processes,  techniques,  and  equipment  lor 
use  m production  of  Army  material.  Comments  are  solicited  on  the  potential  utiliza- 
tion of  the  information  contained  herein  as  applied  to  present  and/or  future  production 
programs.  Such  comments  should  be  sent  to:  U.S.  Army  Aviation  Systems  ( ommand. 
\1  IN  DRSAV-I  X I . P.O.  box  2()l>.  St.  Louis,  Missouri  (>3IMj. 


tv 


( ONII  MS 


Section 

I lllt- 

Page- 

SI MMAKV 

in 

I’Hl  1 A(  i 

IV 

1 Ain  1 S AM)  II  1 L SI  KAIIONS 

V 1 

1 

l\  1 ROIH'CI  ION 

1 Background 

1 

II 

1)1  I All  S <)l  1 1 ST 

2.  C'outings 

1 

3 Preparation  of  lest  Panels 

s 

4 lest  Procedures 

1 

a 1 lexibility 

*> 

h 1 xterior  1 xposure 

*> 

e Abrasion  Resistance 

3 

111 

INV1  SIK.ATION 

5 (icneral  Requirement 

3 

t>  ( orrosion  Resistance 

3 

7.  Knife  Test 

3 

K.  Weathering  Characteristics 

4 

a.  (doss  Coatings 

4 

b.  Lusterless  Coatings 

4 

c Crethane  Coatings 

4 

0.  lest  Results 

4 

IV 

( ONCLUSIONS 

10  Conclusions 

5 

a.  (doss 

5 

Is  Lusterless 

5 

I ABU  S 


Ink- 


( oatings  I \ aluated 

Specification  Requirement  Summary 

( oating  S\ stems 

Physical  Properties  ( Iloss  Coatings 
Physical  Properties  l.ustcrless  Coatings 
Resistance  Properties  (ilosst  oatings 
Resistance  Properties  Lusterless  ( oatings 
I \terior  I \posure  ( iloss  ( oatings  ( AP(  . ) 
Panama  1 \posure  (( Iloss  Coatings) 

Panama  I xposure  ( Lusterless  Coatings) 
Knife  I est  (( .loss  Coatings) 

Knife  lest  ( Lusterless  Coatings) 

I est  Data  Summary 


ILLUSTRATIONS 


Title 


(.loss  Retention  Panama  I xposure 
(.loss  Retention  AP(i  I xposure 


I V \Ll  \l  ION  or  Mil  l I \KA  Smil  K AIION 


\IK<  K \l  I lOVIINIiS  (AVSCOM  NO  77-lS) 

I IN  I'RODUTION 

I Background.  \rmy  aircraft  have  been  painted  with  acrylic-nitrocellulose 
lacquers  m accordance  with  Mil  I I‘>x3~'  and  Mil  l 1 1 > 5 A X 2 and  acrylic  lacquer  in 
accordance  with  Mil  I -X  I 352.  ‘ In  recent  years  aliphatic  urethanes,  claimed  to  have 
outstanding  doss  and  color  retention  as  well  as  unproved  flexibility  and  hydraulic  fluid 
and  abrasion  resistance,  have  been  introduced  lor  use  on  Infill-performance  aircraft. 
( outings  ol  this  type  are  represented  by  Specifications  MIL-C  -X17734  and  MIL-C- 
8328b  ' In  June  l‘*72.  the  Coating  and  Chemical  Laboratory  (('(Li,  Aberdeen 
Proving  (.round  CAPO.  Maryland,  was  requested  by  the  Aviation  Systems  Command 
\VS(  ()M)  to  conduct  a study  comparing  the  urethane  to  the  current  systems  to  pro- 
vide data  that  could  be  used  for  the  selection  ol  finishes  that  would  be  most  cost  effec- 
tive tot  Army  jircr.tlt  When  the  Chemical  and  ( ojimg  Laboratory  was  disbanded,  the 
work  was  continued  at  the  I S Army  Mobility  I quipment  Research  and  Development 
( oinmand.  l ort  Belvoir.  Virginia.  I lie  coatings  tested  were  obtained  trom  commercial 
sources  or  the  federal  Supply  System  or  were  prepared  within  the  laboratory,  lest 
panels  were  prepared  anil  exposed  .it  ARC  and  at  tropic  sites  in  Lort  Sherman.  Panama 
( unai  Zone. 


11.  1)1  TAILS  OI  TI-SI 

2.  C oatings  1 wenty  eight  coatings  ( I able  1 ) representing  olive  drab  and  white 
gloss  and  lusterless  proprietary  and  specification  urethane,  acrylic,  and  nitrocellulose- 
acrylic  aircraft  finishes  were  obtained  from  commercial  sources  or  the  federal  Supply 
System  ((ISA),  or  were  prepared  by  ('LL.  I ach  specification-type  coating  (MIL-L- 
l‘LS37.  MIL-l  -l‘J538.  MILL-81352.  and  MIL  L K 1 773)  was  initially  screened  for 
compliance  to  its  own  requirements.  All  coatings  were  then  compared  to  MIL-C-8328b 
which  imposes  the  most  stringent  requirements,  fhe  nonspecification  urethanes  were 
also  evaluated  in  accordance  with  MIL-('-832X(>.  A synopsis  ol  the  performance 
characteristics  required  by  the  specifications  is  covered  in  fable  2. 


Mil  I 19537,  "Uaiqucr.  AcTyIR -Nitrocellulose,  Closs  (tor  Aircralt  Use),"  May  15.  19p5. 

Mil  I 195 38,  “Lacquer.  Acrylic-Nitrocellulose,  C amouflage  (lor  Aircralt  Use),"  May  11,1970. 

' Mil  I -Ml  352  (AS).  “Lacquer,  Acrylic  (lor  Naval  Weapons  Systems)/*  I eh  10,  1972. 

**  Mil  4 HI  773  (AS),  “Coating.  Polyurethane,  Aliphatic,  Weather  Resistant,”  I eh  22.  1971. 

S Mil  4 H32H6  (USAI  ).  ‘‘Coating,  Urethane,  Aliphatic  Isocyanate,  lor  Aerospace  Application,”  Sept  25,  1970. 
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3.  Preparation  of  Test  Panels.  lest  panels  lor  the  laboratory  lests  were  24  gage, 

2024  Alclad  aluminum  in  13  and  10  tempers  as  required  by  Mil. -('-832X6.  I he 

exterior-exposure  panels  were  IX  gape.  2024  13  aluminum.  All  panels  were  pretreated 
with  ehemieul-eonversion  material  conforming  to  Type  II  ot  Mll.-C-XI  700.*  Primers 
and  topcoats  were  spray  applied  according  to  the  applicable  specification  lo  the 
specified,  dry-film  thickness  (1)1  T)  using  an  automatic  spray  apparatus.  I he  systems 
lor  each  coating  are  listed  in  Table  3.  In  addition,  a set  of  panels  was  prepared  with 
the  nitrocellulose-acrylic  lacquers  using  the  epoxy  primer7  in  lieu  of  the  wash  primer1' 
lacquer  primer'*  system.  Also,  an  additional  set  of  panels  with  the  proprietary,  one- 
package  urethane  was  prepared  for  exterior  exposure  using  a primer  supplied  by  the 
manufacturer  in  lieu  ot  the  specification  epoxy  primer. 

4.  Test  Procedures.  Tests  were  conducted  in  accordance  with  MIL-C-83286 
except  as  follows: 

a.  f lexibility.  In  addition  to  being  subjected  to  the  low-temperature, 
llexibility  test  of  MIL-C-83286.  coatings  were  also  subjected  to  bend  tests  at  room 
temperature  after  500  hours  ot  accclcratcxl  weathering. 

b.  Exterior  Exposure.  C oatings  were  exposed  at  AIHi  at  an  angle  of  45" 

facing  south  and  at  fort  Sherman.  Panama  ( anal  Zone,  at  a tropical,  open-field  site, 
fhese  panels  were  exposed  at  an  angle  of  30°  facing  south.  After  each  exposure 
period,  the  panels  were  examined  for  chalking  in  accordance  with  AS  I M Method 
1)659-44,  and  the  panels  were  then  washed  with  a mild  soap  solution,  rinsed  and  dried, 
and  appearance  measurements  were  made.  The  20°  specular  gloss  ot  the  gloss  coatings 
was  measured  in  addition  to  the  60°  gloss  required  by  MIL-C-83286  because  a coating 
will  at  times  have  a high  gloss  at  one  angle  of  viewing  but  when  viewed  at  other  angles 
will  display  a ha/e  that  detracts  from  the  sharp  gloss  the  coating  seems  to  have.  I he 

20°  gloss  provides  a measure  of  this  ha/e.  and  a combination  ot  high  readings  for  both 

20°  and  ()0°  gloss  indicates  a film  that  will  provide  the  most  desirable  appearance. 

Additionally,  the  coatings  were  subjected  to  the  knife  test  in  accordance 

with  Method  6304  ot  federal  lest  Method  Standard  No.  141. 10  In  this  test,  the 

coating  is  cut  with  a knife  blade  held  at  an  angle  of  approximately  30°  to  the  panel. 

1 he  knife  test  provides  a qualitative  measure  of  intercoat  adhesion  (adhesion  ot 

11  Mil  -<'-81706,  ‘'Chemical  Conversion  Materials  lor  Coating  Aluminum  and  Aluminum  Alloys.” 

' Mil  l*-2 X377,  “I’rimer  Coating,  I poxy-Polyamide, ( licmieal  and  Solvent  Resistant." 

* Mil  a -8514  i AM  i ),  “(  oat  mg  Compound.  Metal  I’rctreatmenl , Kevin  Ai  id.” 

**  Mil  r 7962.  '‘I’rimer  Coating.  Cellulose  Nitrate  Muddied  Alkyd  type  t orrosion  Inhibiting,  I avt  Drying  (lor 
Spray  Application  Over  Hretreatment  ( oating)." 

* " | ederal  I evi  Method  Standard  No.  141 . 'Taint.  V arnish,  I aei|uer  and  Related  Materials,  Methods  ol  Inspection. 
Sampling  and  resting,"  Sept  I I V65  (Change  Notice  4 . May  1 . 1 0 74 1 


topcoat  to  pruiKT).  adhesion  ol' system  to  metal,  film  toughness,  and  film  flexibility. 
In  general,  very  brittle  coatings  will  chip  or  Hake,  those  with  medium  flexibility  will 
ribbon  slightly  and  then  crumble,  and  those  with  good  flexibility  will  form  a continu- 
ous ribbon  with  the  knife  cut  showing  a beveled  edge. 

e.  Abrasion  Resistance.  Coatings  were  spray  applied  to  a dry-film  thick- 
ness between  1 .7  and  2.0  mils  to  aluminum  panels,  air  dried  a minimum  of  7 days,  and 
tested  m accordance  with  Method  b1l)2  of  federal  lest  Method  Standard  141  using 
OS  17  abrasive  wheels  with  a 100-gram  load  per  wheel.  Wear  Index  was  determined 
af  ter  325  cycles.  I lie  abrasive  wheels  were  resurfaced  with  S I I abrasive  paper  after 
each  30  cycles. 

Ill  I N VI  SI  K.A  I ION 

5.  General  Requirements,  for  this  program,  comparison  of  overall  coating 

performance  has  been  stressed  rather  than  properties  which  reflect  product  character- 
istics such  as  fineness  of  grind,  gloss,  and  drying  time.  I lie  screening  tests  indicated 
that  those  coatings  supplied  under  or  prepared  for  Mil  -L -10537,  MIL-L-14538, 

Mil  I -81352,  and  MIL. -C-81773  basically  met  their  specification  requirements 
although  in  several  instances  the  original  gloss  was  slightly  lower  than  specification 
requirements.  I veil  though  none  of  the  coatings,  including  those  supplied  under 
Mil  -(  -8328(>,  complied  with  all  requirements  of  that  specification,  sufficient  data  was 
developed  to  permit  a meaningful  comparison  ol  the  coatings  Where  specific  details 
are  desired.  I ables  4 through  I 3 should  be  consulted 

6.  Corrosion  Resistance.  file  laboratory  and  exterior-exposure  studies  indi- 
cated that  all  coating  systems  will  provide  generally  good  corrosion  resistance.  I xccpt 
tor  three  gloss  nitrocellulose-acrylic  lacquers  (Mil  I -14537)  which  exhibited  fine 
blistering  m the  humidity  test  (Table  b),  ail  were  satisfactory.  When  these  same 
lacquers  were  applied  over  Mil  -P-23377  epoxy  primer  ( Systems  1(a).  2(a).  3(a)).  there 
was  no  evidence  of  failure  in  these  tests.  Additionally,  alter  the  1 -x  ear  exposure  at 
both  the  AP(>  and  Panama  test  sites,  there  was  no  film  failure  or  corrosion  with  any  of 
the  systems. 

Knife  Test.  In  the  knife  test  ( I ables  I 1 and  12).  adhesion  of  all  systems  to 
the  metal  was  considered  very  satisfactory  ; however,  some  of  the  nitrocellulose  acrylic 
lacquers  exhibited  poor  adhesion  to  the  primer  and  excessively  brittle  films  ( flaked  off 
when  cut).  I he  experimental  urethane-acrylic  enamel  was  tough  but  very  brittle,  and 
the  Mil  ( -8328b  white  urethane  had  an  excessively  heavy  dirt  pickup  which  could  not 
be  washed  away.  I lie  remaining  urethane  coatings  and  the  acry  lic  lacquer  provided 
hard,  tough  films  with  varying  degrees  of  system  flexibility  and  are  considered  to  pro- 
vide general,  adequate  film  properties. 


X.  Weathering  Characteristics. 


a (.loss  Coatings,  l hc  gloss  urethanes  generally  exhibited  higher  initial 
gloss  and  better  gloss  retention  than  the  specification  acrylic  and  nitrocellulose-acrylic 
lacquers  after  weathering  lor  I > ear.  However,  alter  J years  exposure  in  i'anania 
( table  1>I.  the  gloss  of  all  the  coatings  is  comparable.  Kates  of  chalking  are  also 
comparable. 

b.  Lusterless  Coatings.  After  the  first  year’s  exposure,  no  significant 
differences  were  noted  in  the  weathering  properties  of  the  lusterless  finishes.  Alter  2 
years,  however,  the  ratings  ( I able  4i  indicated  a generally  faster  rate  of  chalking  lor 
the  urethane  coatings.  In  the  knife  test  ( I able  12).  with  lew  exceptions  (Systems 
15(a).  I (>( a ),  2X.2X(b>).  all  systems  exhibited  satisfactory  intercoat  and  metal  adhesion. 

I he  major  differences  were  in  the  better  flexibility  ot  the  urethane  sy  stems. 

c.  Urethane  Coatings.  Hie  improved  initial  gloss  and  gloss  retention 
during  exterior  exposure  provided  by  the  urethane  coatings  make  them  desirable  lor 
use  on  Army  aircraft  requiring  a gloss  finish.  Ot  the  two  specification  materials. 
Mil  -C-X32X6  showed  the  better  properties;  however,  since  initiation  of  this  program, 
the  requirements  for  Ml l.-C-X  1 773  have  been  revised  to  upgrade  its  performance  by 
changes  in  accelerated  weathering,  flexibility,  and  lube  oil  resistance  requirements." 
It  is  also  anticipated  that  efforts  will  he  made  in  the  near  future  to  integrate  both 
sjvcit  iciit  ions. 

()!  the  nonsjHvilication  urethane  coatings,  the  one-package,  moisture- 
cure  coatings  closely  approached  the  required  performance;  and  consideration  should 
he  given  for  further  development  to  bring  this  type  coating  up  to  the  required  per- 
formance level.  It  may  also  provide  a handling  advantage  as  a “touch-up”  coating  in 
the  field  by  eliminating  the  need  lor  mixing  small  quantities  of  two-component 
materials  with  limited  pot  hie.  I he  experimental  urethane-acrylic  exhibited  sigmti 
cantly  better  gloss  and  gloss  retention  after  the  I -year  tropical  exposure  than  any  ol 
the  other  materials  and  would  warrant  additional  studies  toward  development  ol  a 
urethane-acrylic  providing  other  properties  required  by  MIL  A -X32Xf>. 

9.  Test  Results.  Hie  test  results  are  summarized  in  I able  13  and  show  the 
urethanes  to  generally  provide  better  impact  flexibility  . fluid  resistance,  and  abrasion 
resistance  than  the  specification  lacquers  Mil -I -19537,  Mil -1.-I9S3.X,  and  Mil  I 
XI  352  I he  gloss  urethanes  also  showed  higher  initial  gloss  and  gloss  retention  during 
weathering  ( fable  13  and  I igures  I and  2).  lo  date,  there  are  no  significant  differ- 
ences in  the  weathering  properties  of  the  lusterless  finishes. 

1 * N.i»al  Air  Development  ( entei  Report  No.  NAIX  73(138-30,  "I  valuation  ol  Proprietary  Aliphatic  Polyurethane 
(opt oats  Phase  Report,”  I eh  9,  1971 
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IV  CONCLUSIONS 


10.  Conclusions.  Based  upon  (lie  data  obtained  in  this  study  and  taking  into 
consideration  such  t hint’s  as  application  ease.  cost,  and  operational  requirements, 
the  following  pain  tiny  systems  should  he  used  on  Army  aircraft : 

a.  Ciloss.  Where  a full-gloss  finish  is  required.  Military  Specification 
Mil  -(  -.S3 280  gloss  urethane  coating  should  he  used.  I veil  though  the  gloss  of  the 
urethane  coating  dropped  to  the  level  of  the  MII.-L-I0537  and  Mil  -l. -81352  aircraft 
lacquers  after  2-year  weathering  in  Panama,  its  initial  appearance  and  gloss  make  it 
preferable  lor  use  on  V.I.P  aircraft.  Routine  cleaning  procedures  should  maintain  the 
Initial  appearance  for  an  extended  period  of  time. 

h.  Lusterless.  Where  a lusterless  finish  is  required.  Military  Specification 
Mil  -1-81352  acrylic  lacquer  should  he  used.  Ibis  lacquer  is  considered  to  have  the 
best  balance  of  properties  to  provide  optimum  cost  effectiveness.  Although  it  does 
not  possess  the  system  flexibility  of  the  urethanes,  its  adhesion  is  comparable  and 
resistance  to  chalking  is  better.  I he  added  flexibility  is  not  considered  critical  because 
Army  aircraft  will  not  encounter  the  sudden  temperature  changes  and  metal  stresses 
that  occur  with  high-speed  aircraft  of  the  other  services. 


Procured  from  General  Services  Administration  stocks. 


Iablc  2.  Specification  Requirement  Summars  (Continued) 


loratmn  than  control,  jiood  tnterciut  adheMon 


I able  5.  ( outing  Sy stems 


Spec  ilicution 

Sy  stem 

1 )ry  -1  ilm  1 hickness 
( mils) 

Mil  1 1 0537 

\\  ash  Primer.  Mil  * -x5  14 

0.2 

0.3 

1 acquer  I’rnner  M 1 1 P '>(>2 

0.3 

0.4 

1 opcoat  Mill  14537 

0.8 

1.2 

Mil  1 1 ‘>5.sK 

U ash  Primer.  Mil  -<  -X5  1 4 

0.2 

0.3 

l acquer  Primer.  Mil  P-7%2 

0.3 

0.4 

1 < ipcoat  Mil  1 1 'bY'X 

o.x 

1.2 

MIL  -<  -S 1 T 5 2 

1 poxy  Primer.  Mil  P-23377 

O.o 

0.0 

1 opcoat . Mil  -(  -X 1 352 

1.0 

1.4 

Mil  ( -X  I 77.' 

1 poxy  Primer.  MIL  -P-23377 

0.6 

0.0 

1 opcoat.  Mil .-(  -X  1 775 

1.0 

1.5 

Mil  ( -X3286 

1 poxy  Primer.  Ml I. -P-23377 

0.6 

0.0 

1 opcoat.  Mil .-(  -83286 

1.7 

2.3 

\i  me 

1 poxy  Primer.  Mil  -P-23377 

0.6 

0.0 

1 opcoat  Proprietary  1-Pkg  Urethane 

1.0 

1.5 

None 

1 poxy  Primer.  MIL-P  25377 

0.6 

0.0 

[opcoat  1 xperimental  Acrylic  Urethane 

1.0 

1.5 

I able  4.  Physical  Properties  (iloss  Coatings 
( oatmg  MIL.  Wet-Tape  Resistance  Impact  I lexihilitv  (U ) ( '-83286 


Number  Specification  Adhesion  to  I aping  A B ( I)  Requirement 
I I - 1 9547  OK  OK  ! 1 : 5 (>0 


i.u  Mil  I’  M77  primer  instead  «*l  standard  Mil  ■<  -HS 1 4/M  1 1 I1- 7%2  primer  system  required  by  MU  l 19537. 
NO!  I \ 7 -day  cure.  ( 7 -day  cur*  plus  24 -hour  immersion  in  diestcr  fluid  at  250w I 

It  7 -day  c ure  plus  JOn1  I 4 hours.  I)  Alter  500  hours  accelerated  weathering. 


Mil  -P-23377  primer  instead  <>t  standard  Mil  -i  -8514  MU  -P-796  2 primer  s>stem  required  b>  MU  -1  -195 '7. 
See  Table  4 Impact  I lexibtlity.  Column  B. 


I -r  Impact  l le xibilit v . sec  I able  4. 


Resistance  Properties  Lusterless  Coatings 


Blistered 


I<> 


(a)  - MIL-P-23377  primer  instead  of  standard  Mil  < -8514  Mil -P-7962  primer  system  requ'red  In  Mil  I -19538. 

(b)  1 or  Impact  I le\ibilit> . see  t able  5. 


I able  9.  Panama  I vposure  (Ciloss  ( oatmgs) 


( \»at  me 

Mil 

— 

Close  Months  1 xposurc 

(>()  20 

Chalking  Months 
1 xposure 

Number 

Specification 

o- 

(» 

12 

24 

0 

6 

12 

24 

() 

12 

24 

1 

1 10537 

7(r 

56 

52 

31 

34 

12 

13 

1 

6 

6 

8 

7(. 

38 

36 

29 

31 

4 

4 

0 

6 

6 

7 

> 

70 

62 

41 

21 

42 

17 

4 

1 

6 

6 

7 

i(a ) 

75 

38 

30 

21 

32 

3 

1 

1 

6 

6 

7 

3 

(<l 

36 

32 

10 

12 

3 

1 

7 

6 

(> 

a 1 

55 

1 1 

14 

10 

12 

7 

0 

1 

7 

6 

6 

4 

72 

63 

39 

25 

41 

17 

3 

1 

7 

(> 

6 

41" 

78 

35 

32 

26 

41 

1 

■> 

1 

7 

6 

6 

S 

1 -81352 

75 

69 

63 

35 

36 

27 

19 

5 

8 

7 

8 

6 

61 

66 

68 

15 

19 

7 ■> 

24 

1 

7 

6 

8 

~i 

(HI 

773 

83 

9 

4 

41 

1 

0 

6 

6 

8 

1 

1 

90 

78 

50 

21 

80 

37 

11 

1 

6 

8 

6 

('-83 

28(> 

86 

87 

81 

18 

86 

73 

48 

1 

7 

8 

8 

10 

) 

90 

66 

65 

26 

75 

37 

14 

1 

6 

7 

8 

1 1 

Non 

92 

78 

54 

6 

72 

41 

17 

1 

7 

8 

7 

ll"'» 

92 

70 

30 

5 

75 

34 

8 

1 

7 

8 

6 

i: 

80 

71 

55 

19 

38 

28 

14 

0 

7 

8 

7 

i si  i'  i 

63 

57 

38 

12 

14 

12 

4 

1 

8 

8 

7 

I 4 

95 

87 

84 

31 

85 

70 

54 

8 

7 

8 

7 

la)  Mil 

P-23377 

primer 

instead  ol  standard  Mil  •< 

•8514/MU 

P-796 

2 primer  system  required  by  MU 

-I.  19537 

lh)  ( nmpjm  supplied  primer  instead  ol  Mil  -l’-23377  primer. 
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'T 


I.thk-  10  I’.umma  1 \posmv  ( I uslakss  ( o.if musl 


( italini; 

\iimhcr 

Mil 

Spot  ilit.il  ion 

/>()"(  iloss 
Months  1 • xposuro 

( h.ilkint' 
Months  1 xposuro 

0 

(i 

12 

24 

12 

24 

14 

1 -19538 

1 

1 

(1 

1 

N 

X 

7 

1 41 1 ' 

1 

1 

0 

1 

8 

X 

7 

1 5 

1 s 
i _ 

7 

i) 

5 

8 

7 

(i 

| s'  " 

I(. 

5 

5 

4 

X 

X 

(> 

!(> 

4 

.3 

.3 

7 

8 

7 

1 (>'  •' ' 

4 

■> 

s 

.3 

7 

(i 

it 

17 

1 -NI352 

1 1 

10 

10 

() 

7 

X 

IN 

3 

(> 

It 

4 

*7 

X 

() 

19 

0 

i 

0 

1 

8 

X 

X 

20 

It 

0 

0 

5 

It 

7 

X 

21 

4 

4 

•> 

3 

7 

7 

(l 

">  *> 

( -XI  773 

0 

0 

0 

1 

8 

it 

It 

23 

' 

1 

1 

1 

*> 

(> 

4 

4 

24 

( '-83 

28(i 

0 

0 

0 

0 

8 

(t 

5 

25 

1 

1 

1 

7 

7 

4 

2(> 

5 

5 

5 

4 

7 

X 

X 

27 

Nont* 

1 

1 

1 

0 

8 

it 

5 

vy(  b 1 

1 

1 

0 

1 

8 

It 

5 

2X 

37 

31 

19 

5 

8 

8 

5 

2 S' b| 

20 

17 

7 

4 

7 

X 

It 

<.i)  Mil  P-23377  primer  instead  * »l  standard  Mil  4 -KM4/MII  -P-79b2  primer  system  required  by  Mil  I -19538. 
tl»l  Proprietary  primer  instead  ol  Mil  -P-23377  primer. 
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f able  II  Knife  lest  ((»Ioss  Coatings) 


Coating 

Number 

Mil 

Specification 

Adhesion1 1<I 

Topcoat  System- 
I’mner  Metal 

System 

Hcxibility,d* 

1 ilm  Properties 

1 

1 l*J5?7 

Poor 

( iood 

V ery  (iood 

Tough 

j ta ) 

I air 

1 air 

1 lard.  Tough 

s 

x>d 

Poor 

brittle,  ( lakes 

■>(  a | 

(>ood 

1 air 

brittle.  Hakes 

3 

Poor 

Very  < iood 

I opcoat  brittle.  Primer  System  ( )k 

3U> 

( It 

u>d 

lair 

Hard-brittle,  1 lakes 

4 

1 air 

Very  (iood 

Topcoat  brittle.  Hakes.  Primer 

System  Ok 

4,J’ 

Poor 

Very  (iood 

Topcoat  brittle.  ( lakes.  Primer 

System  Ok 

5 

L.-8I352 

Good 

fair 

1 lard.  T ough 

6 

f 

1 air 

1 lard.  Tough 

~1 

('•81773 

Very  (iood 

Tough 

8 

f 

1 air 

Very  1 lard.  Tough 

9 

( -8.T286 

Good 

Hard,  Tough 

to 

Very  (iood 

Tough,  Heavy  Dirt  Pickup 

) 1 

None 

Very  Good 

Hard,  Tough 

ll(h> 

( iood 

Hard,  Tough 

12 

1 xccllcnt 

Hard,  Tough 

| M b 1 

excellent 

Hard,  Tough 

n 

T 

lair 

Tough,  brittle.  Hakes 

1.0 

(b> 

<c> 


nil 


MU  P-2  3377  primer  instead  of  standard  MIL< -85 14/Mll  -p  7962  primer  system  required  by  Mil  I 19537. 
Proprietary  primer  instead  »t  Mil  P-23377  primer. 

Poor  I opcoat  easily  separates  from  primer  or  primer,  from  metal. 

I .nr  With  effort,  topcoat  can  be  separated  from  primer  or  primer,  from  metal. 

</ood  Topcoat  cannot  be  separated  from  primer.  Very  difficult  to  remove  primer  from  metal. 

Poor  Makes. 

I air  Powders. 

(n>od  Starts  to  ribbon,  then  crumbles. 

Ver>  ( iood  I onus  Ribbon,  easily  broken. 

I \cellent  I onus  continuous  ribbon. 


:o 
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table  I’.  Kml’e  best  ( lusterless  Coatings) 
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I inal 
Chalking 

Meets  M I L -(  -832K6  requirements. 
Not  tested. 
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Figure  2.  Gloss  retention  APG  exposure. 
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